Sorsby's fundus dystrophy tissue inhibitor of metalloproteinases-3 (TIMP-3) mutants have unimpaired matrix metalloproteinase inhibitory activities, but affect cell adhesion to the extracellular matrix.
The TIMP family of matrix metalloproteinase inhibitors consists of four members, of which TIMP-1, -2 and -4 are secreted, freely diffusible proteins, whereas TIMP-3 is ECM-associated. Mutations in the TIMP3 gene have been linked to Sorsby's fundus dystrophy (SFD), an autosomal dominant inherited retinal degenerative disease that leads to blindness. The SFD mutations characterized result in introduction of an unpaired cysteine residue in the C-terminal domain of TIMP-3. We have expressed four SFD mutant TIMP-3 proteins in baby hamster kidney (BHK) cells and evaluated their characteristics alongside wild-type TIMP-3. Analysis of the mutant proteins (Ser156Cys, Gly167Cys, Tyr168Cys and Ser181Cys) by SDS-PAGE and reverse zymography revealed that each of the mutants retained gelatinase A and gelatinase B inhibitory activity, and were localized to the ECM. Association rate constants for Ser156Cys TIMP-3 with gelatinase-A, gelatinase-B, stromelysin-1 and collagenase-3 were only moderately reduced compared to wild-type TIMP-3. However, all of the mutants displayed aberrant protein-protein interactions, resulting in the presence of additional proteins or complexes in ECM preparations. Two of the mutants (Ser156Cys and Ser181Cys) showed a marked propensity to form multiple higher molecular-weight complexes that retained TIMP activity on reverse zymography. Expression of the SFD mutant TIMP-3 (and to a lesser extent, wild-type TIMP-3) proteins in BHK cells conferred increased cell adhesiveness to the ECM. Our findings indicate that the pathogenesis of Sorsby's fundus dystrophy cannot be attributed to a failure to localize SFD TIMP-3 proteins to the ECM or defects in MMP inhibition, but may involve the formation of aberrant TIMP-3-containing protein complexes and altered cell adhesion.